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Item Information and Scoring Guide Reference Sheet

The following pages are designed to assist you in understanding how Maine Educational

Assessment (MEA) items are scored. These pages contain the text for each item

accompanied by the following information.

e MC#: the multiple-choice item position

* Key: the letter of the correct answer for the multiple-choice item

¢ Learning Results: the content standard, followed by the performance indicator, that the
item measured

e CR#: the constructed-response item position

¢ Learning Results: the content standard, followed by the performance indicator, that the
item measured

e Constructed-Response Scoring Guide: the four-point description used to determine
the score

¢ Training Notes: in-depth descriptions or particular information used to determine the
score
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MAINE 2002-2003

Science and Technology Grade 11

The table below shows the quantities of released items for each item type. ltem information for all
item types and scoring information (guides and training notes) for all constructed-response items
follow.

QUANTITIES OF ITEMS BY TYPE

MC CR
24 6
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Items with Keys, Learning Results, Scoring Guides,
Training Notes, and Student Responses
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1. Which product would likely cause the
most environmental problems if placed
in a landfill?

A. newspaper

B. aluminum can
C. battery

D. plastic container

MC#: 1

Key: C

Learning Results: M-2

Implications of Science and Technology

M  Students will understand the historical, social, economic, environmental, and ethical implications of science
and technology. Students will be able to

2 demonstrate the importance of resource management, controlling environmental impacts, and maintaining
natural ecosystems.
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2. Lenses such as those in telescopes and
microscopes depend on which property of
light?

A. refraction
B. diffraction
C. interference
D. polarization
MC#: 2
Key: A
Learning Results: H-2
Energy
H  Students will understand concepts of energy. Students will be able to
2 examine and describe how light is reflected and refracted (deflected) by mirrors and lenses.
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3. In today’s atomic models, what accounts
for most of the volume of an atom?
A. electrons
B. protons
C. neutrons
D. empty space

MC#: 3

Key: D

Learning Results: E-1

Structure of Matter

E  Students will understand the structure of matter and the changes it can undergo. Students will be able to

1 trace the development of models of the atom to the present and describe how each model reflects the
scientific understanding of its time.
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4. The nitrogen cycle is important to all
living things because nitrogen is found
in which molecules?

A. saturated fats
B. nucleic acids
C. starches

D. sugars

MC#: 4
Key: B
Learning Results: B-1
Ecology

B  Students will understand how living things depend on one another and on non-living aspects of the
environment. Students will be able to

1 illustrate the cycles of matter in the environment and explain their interrelationships.
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5. Scientists think that life on Earth began
with one-celled organisms when Earth’s
atmosphere consisted of some or all of
the following gases: methane, ammonia,
water vapor, hydrogen, carbon monoxide,
carbon dioxide, and nitrogen. Which must
have been a characteristic of these
organisms?

A. cells that had a definite nucleus, but
very few other cell structures

B. cells that carried out respiration
without oxygen

C. cells that used sugars as the genetic
code instead of DNA

D. cells that carried out photosynthesis
without light

MCi#: 5
Key: B
Learning Results: D-6
Continuity and Change

D Students will understand the basis for all life and that all living things change over time. Students will be
able to

6 analyze a theory scientists use to explain the origin of life.
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6. What do scientists assume to be generally
true when they gather and interpret data
about stars other than the Sun?

A. All stars are the same size as the

Sun.

B. All stars are the same distance from
Earth.

C. All stars are the same temperature as
the Sun.

D. All stars are composed of elements
found on Earth.

MC#: 6

Key: D

Learning Results: G-1

The Universe

G  Students will gain knowledge about the universe and how humans have learned about it, and about the
principles upon which it operates. Students will be able to

1 describe how scientists gather data about the universe.
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In the human body, the enzyme pepsin helps break down proteins to amino acids. Pepsin is
most effective around 37°C. A student plans to conduct an experiment by placing the same
amount of pepsin in beakers containing a protein solution that is at various temperatures
ranging from 10°C to 50°C.

7. Which graph best illustrates the expected results for this investigation?

>
Rate of Chemical
Reaction

Temperature

w
Rate of Chemical
Reaction

Temperature

@]
Rate of Chemical
Reaction

Temperature

Rate of Chemical
Reaction

Temperature

MC#: 7

Key: A

Learning Results: L-4

Communication

L  Students will communicate effectively in the application of science and technology. Students will be able to
4 employ graphs, tables, and maps in making arguments and drawing conclusions.
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8. In long-exposure photographs taken
at night, the stars appear as curved
lines rather than as single points. This
observation is evidence that
A. the stars orbit our galaxy.

B. the stars are moving away from our
galaxy.

C. Earth rotates on its axis.
D. Earth revolves around the Sun.

MC#: 8

Key: C

Learning Results: G-1
The Universe

G Students will gain knowledge about the universe and how humans have learned about it, and about the
principles upon which it operates. Students will be able to

1 describe how scientists gather data about the universe.
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Two Theories of How
the Moon Was Formed

1. The “great impact’ theory suggests
that a celestial body hit Earth’s
surface. Molten material then flew
off into space, was caught by Earth’s
gravity, and formed the Moon.

2. The “capture” theory suggests that
a passing body was captured by
Earth’s gravity. This body then began
to orbit Earth as its moon.

9. Which piece of scientific evidence best
supports the “great impact” theory?

A. The Moon’s orbit is not directly above
Earth’s equator.

B. Newton’s law of universal gravitation
explains the Moon’s orbit.

C. The Moon’s composition is similar to
that of Earth’s outer layer.

D. The same side of the Moon always
faces Earth.

MCi#: 9

Key: C

Learning Results: K-1

Scientific Reasoning

K  Students will learn to formulate and justify ideas and to make informed decisions. Students will be able to
1 judge the accuracy of alternative explanations by identifying the evidence necessary to support them.
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The graph below shows the efficiency of a small motor as it lifts washers a distance of
2 meters.

Efficiency of a Motor

0.4T

0.3

Efficiency
o
by

0.1+

Number of washers

10. Which statement is best supported by the graph?
A. The motor’s efficiency when lifting 8 washers is greater than when lifting
5 washers.

B. The motor’s efficiency when lifting 3 washers is about the same as when lifting
7 washers.

The motor’s efficiency increases as more washers are lifted.
D. The motor’s efficiency is not related to the number of washers lifted.

Q)

MC#: 10
Key: B
Learning Results: L-4

Communication
L  Students will communicate effectively in the application of science and technology. Students will be able to
4 employ graphs, tables, and maps in making arguments and drawing conclusions.
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11. Which would most likely decrease the

rate of photosynthesis?

A. an increase in the amount of water

B. an increase in the amount of light

C. a decrease in the amount of carbon
dioxide

D. a decrease in the amount of
oxygen

MC#: 11
Key: C
Learning Results: B-2

Ecology
B  Students will understand how living things depend on one another and on non-living aspects of the

environment. Students will be able to
2 compare the processes of photosynthesis and respiration, and describe the factors that affect them.
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12. What is produced when an acid reacts with
a base?
A. nitrogen and hydrogen

carbon and hydrogen

a sugar and water

a salt and water

OO0 W

MC#: 12

Key: D

Learning Results: E-3

Structure of Matter

E  Students will understand the structure of matter and the changes it can undergo. Students will be able to
3 describe the characteristics and behavior of acids and bases.
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There are various hypotheses as
to why dinosaurs became extinct.
The meteorite hypothesis links the
extinction to a meteorite colliding with
Earth. The volcanic activity hypothesis
associates the extinction with an
increase in volcanic eruptions.

13. The discovery of a large crater (several
miles across) that formed on Earth
65 million years ago could be used
as evidence to support which of these
hypotheses?

A. only the meteorite hypothesis

B. only the volcanic hypothesis
C. both hypotheses
D

neither hypothesis

MC#: 13

Key: A

Learning Results: K-1

Scientific Reasoning

K  Students will learn to formulate and justify ideas and to make informed decisions. Students will be able to
1 judge the accuracy of alternative explanations by identifying the evidence necessary to support them.
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14. Which type of molecule is important in

forming the strong, elastic fibers found

in muscles?

A. fats

B. sugars

C. starches

D. proteins
MC#: 14
Key: D
Learning Results: C-3
Cells
C Students will understand that cells are the basic units of life. Students will be able to
3 discuss the function of the important “molecules of life"—proteins (including enzymes and hormones),

carbohydrates, lipids, and nucleic acids.
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15. Which of the following is the primary
element used in semiconductors?
A. silicon
B. hydrogen
C. nickel
D. potassium
MC#: 15
Key: A
Learning Results: H-8
Energy
H  Students will understand concepts of energy. Students will be able to
8 compare and contrast how conductors, semiconductors, and superconductors work and describe their

present and potential uses.

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-20



Radioactive Decay

Mass of Radioactive Isotope (grams)

| |
5 10 15 20 25 30
Time (minutes)

16. The half-life of a radioactive isotope is
the time it takes for half of the isotope
to decay. About how long is the half-life
of the radioactive isotope that yielded the
data shown in the graph?

A. 5 minutes
B. 10 minutes
C. 15 minutes
D. 25 minutes

MC#: 16
Key: B
Learning Results: L-4

Communication
L  Students will communicate effectively in the application of science and technology. Students will be able to

4 employ graphs, tables, and maps in making arguments and drawing conclusions.

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-21




Average Concentration of Dissolved
Amount of Oxygen in the River Typical Organisms
River Pollution (in parts per million) Found in the River
(5°C) (15°C)
none 7.7 5.3 mayfly nymph,
salmon, trout
little 6.3 4.0 caddis fly larva,
' ' crayfish
some 4.8 3.3 water louse,
bloodworm, leech
a lot 1.7 1.2 mosquito larva

17. Which generalization is best supported by the information in the table?

A. As the pollution of a river increases, less oxygen is dissolved in the water.
B. As the temperature of a river increases, more oxygen is found in the water.

C. Pollution of a river has only a small impact on the types of animals found in the
water.

D. Pollution of a river causes the temperature of the water to increase.

MC#: 17

Key: A

Learning Results: K-3

Scientific Reasoning

K  Students will learn to formulate and justify ideas and to make informed decisions. Students will be able to
3 develop generalizations based on observations.
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18. Which process causes variation among
the organisms within a species?
A. binary fission
B. polyp formation
C. sexual reproduction
D. asexual reproduction

MC#: 18

Key: C

Learning Results: D-2

Continuity and Change

D Students will understand the basis for all life and that all living things change over time. Students will be

able to

2 describe why the offspring of sexually reproducing species have different survival rates than those of
asexually reproducing species under a variety of conditions. Describe the advantages and disadvantages
of each.
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19. Which of the following produces wind?
A. the movement of Earth through
space
B. the Moon’s gravitational pull

C. the buildup of opposite electric
charges in the atmosphere

D. the uneven heating of the

atmosphere
MC#: 19
Key: D
Learning Results: F-1
The Earth
F  Students will gain knowledge about the earth and the processes that change it. Students will be able to
1 describe how air pressure, temperature, and moisture interact to cause changes in the weather.
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20. It snows a lot in the upper elevations
of Washington, Oregon, and Utah.
Which type of air mass causes this
condition?

A. cold and dry
B. cold and humid
C. warm and humid
D. warm and dry

MC#: 20

Key: B

Learning Results: F-1

The Earth

F  Students will gain knowledge about the earth and the processes that change it. Students will be able to
1 describe how air pressure, temperature, and moisture interact to cause changes in the weather.
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21. Various diseases (such as polio, measles, and tuberculosis) occur today at a much lower
rate in the United States than in the past. However, these same diseases still occur at
a high rate in some countries.
a. Discuss two technological imbalances that cause this difference in disease rate.
b. Explain two ways that the high disease rate in some countries could be lowered.

CR#: 21

Learning Results: M-6

Implications of Science and Technology

M  Students will understand the historical, social, economic, environmental, and ethical implications of science
and technology. Students will be able to

6 research issues that illustrate the effects of technological imbalances and suggest some solutions.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score | Description

Response demonstrates a thorough understanding of the effects of technological imbalances.
4 Response completely discusses two technological imbalances that cause differences in disease
rate and two ways the disease rate could be lowered.

Response demonstrates a general understanding of the effects of technological imbalances.
3 Response broadly discusses technological imbalances that cause differences in disease rate
and how the disease rate could be lowered. Response contains minor errors or omissions.

Response demonstrates a simplistic understanding of the effects of technological imbalances.
2 Response partially discusses technological imbalances that cause differences in disease rate
and/or ways the disease rate could be lowered. Response contains major errors or omissions.

Response demonstrates little understanding of the effects of technological imbalances.
1 Response discusses a technological imbalance that causes differences in disease rate or a way
the disease rate could be lowered. Response is minimal.

Response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.

Blank No response.
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Training Notes for Constructed-Response #21

a. As a starting point, try to assign 1 point for each technological imbalance discussed (maximum of 2
points). Technological imbalances may be in sanitation, hygiene, vaccines, antibiotics, and exposure to
environmental conditions including exposure to the disease-causing organisms. Simply listing two of these
is only worth 1 point.

b. As a starting point, try to assign 1 point for explaining each solution to the high disease rate (maximum of
2 points). Solutions might be education, prevention by avoidance, getting vaccinated, ways of decreasing
the population of the disease-causing organism, exporting technology from the United States, improving
sanitation and hygiene, etc. Simply listing two of these is only worth 1 point.

Note: For part a, population or economic differences are not acceptable answers by themselves—they must be
tied to some technological imbalance.
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Student Responses for Constructed-Response #21 for Score Points 4, 3, 2, and 1
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An object’'s momentum is mathematically defined as the product of its mass and its
velocity.

momentum = mass x velocity
or
p=mv

Momentum is a vector quantity; that is, to fully describe momentum you must give a
number with appropriate units of measure and a direction. When determining the total
momentum of colliding objects, the direction of the objects must be taken into account.

+4m/s -5m/s
2 kg 3 kg

22. These two spherical objects are about to collide as they travel along a straight line. A
positive sign is used to represent one direction along the line and a negative sign is
used to indicate the opposite direction along the line.

a. What is the momentum of object A before the collision?
b. What is the total momentum of the two objects before the collision?

c. If the total momentum is conserved, how will the total momentum after the collision
compare to the total momentum before the collision?

CR#: 22
Learning Results: -1
Motion

| Students will understand the motion of objects and how forces can change that motion. Students will be
able to

1 use mathematics to describe the law of conservation of momentum.
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score | Description
Student demonstrates thorough ability to use mathematics to describe the law of conservation
4 of momentum. Response includes the momentum of object A before the collision, the total
momentum before the collision, and the total momentum after the collision. Response contains
no errors.
3 Response demonstrates broad ability to use mathematics to describe the law of conservation of
momentum. Response contains one error.
5 Response demonstrates limited ability to use mathematics to describe the law of conservation of
momentum. Response contains two errors.
1 Response demonstrates minimal ability to use mathematics to describe the law of conservation
of momentum. Response contains three errors.
0 Response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.
Blank No response.

Training Notes for Constructed-Response #22
Score this item completely by points as follows:
1 point for the correct number and direction in part a.
1 point for the correct number and direction in part b.
1 point for the correct answer for part c.
1 point for the correct units (i.e., kg m/s or kg-m/s or Ns or N-s) used in all parts.
Note: A kilogram meter per second (kg m/s) is the same as a newton second (Ns).

Part a:
+8 kg m/s or 8 kgm/s

Part b:
-7 kg m/s

Part c:

The total momentum after would be the same as the total momentum before, or
-7 kg m/s or

whatever the student wrote for part b is also written for part c.
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Student Responses for Constructed-Response #22 for Score Points 4, 3, 2, and 1

22.
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rescalable
plastic bag

A

vinegar

baking
soda

23. A student places a container of vinegar into a resealable plastic bag with some baking
soda. The bag is then sealed. The student determines the mass of the sealed system,
and then the vinegar is allowed to mix with the baking soda.

a. Describe what will happen when the mixing occurs.

b. How will the mass of the system after the reaction is complete compare with the
initial mass of the system? Explain your answer.

CR#: 23
Learning Results: E-4
Structure of Matter

E  Students will understand the structure of matter and the changes it can undergo. Students will be able to
4 describe an application of the Law of Conservation of Matter.
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score | Description

4 Response earns 4 points.
3 Response earns 3 points.
2 Response earns 2 points.
1 Response earns 1 point.

Response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.

Blank No response.

Training Notes for Constructed-Response #23

2 points for each part

a. A chemical reaction will occur. The vinegar and baking soda will react and give off gas. Evidence of this
chemical reaction is the foaming and fizzing that occur. The sealed baggie will expand.

Notes: 1. The specific gas (carbon dioxide) does not need to be given. Therefore, a score should not be
lowered if the response incorrectly identifies the gas (for example, calls it nitrogen).

2. A score should not be lowered if a response refers to a phase change (solid to gas),
although strictly speaking this is incorrect.

b. Mass remains unchanged (the mass after the reaction will be the same as the mass before the reaction).

Mass remains constant because system is closed.
OR
Mass is conserved in chemical reactions (conservation of mass).

Notes: 1. Also accept for full credit an answer that claims some of the gas will get out of the bag and thus
the mass will be less.

2. A common misconception is that the mass will become greater because of the gas being
created (volume changes are incorrectly viewed as an increase in mass).
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Student Responses for Constructed-Response #23 for Score Points 4, 3, 2, and 1
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24. In 1953, Stanley Miller and Harold Urey replicated conditions believed to have existed
before life appeared on Earth. In a sealed glass container, methane, ammonia, water,
and hydrogen were combined. This combination was exposed to heat and electric sparks.
After one week, amino acids were found in the container.

a. Discuss in detail how the results of this experiment support scientific theories on the
origin of life on Earth.

b. Discuss in detail the limitations of this experiment in explaining how life arose on
Earth.

CR#: 24
Learning Results: L-1

Communication
L  Students will communicate effectively in the application of science and technology. Students will be able to
1 analyze research or other literature for accuracy in the design and findings of experiments.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score | Description

4 Response discusses in detail how the experiment supports scientific origin of life theories and
the limitations of the experiment. Response contains no errors.

3 Response discusses in detail how the experiment supports scientific origin of life theories and
the limitations of the experiment. Response contains minor errors or lacks some detail.
Response discusses in detail how the experiment supports scientific origin of life theories.
OR

5 Response discusses in detail the limitations of the experiment.

OR
Response discusses how the experiment supports scientific origin of life theories and the
limitations of the experiment. Response contains errors or lacks detail.

] Response discusses how the experiment supports scientific origin of life theories or the
limitations of the experiment. Response is minimal, contains errors, or lacks detail.

0 Response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.

Blank No response.
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Training Notes for Constructed-Response #24

a. Support—Need at least 2 or 1 in great detail.
* Organic molecules necessary for life were produced by the experiment.

* Molecules necessary for life were produced from the inorganic molecules and simple
organic molecules.

* Amino acids are found in proteins, which all living things contain.
* All'living things contain the specific molecules produced by the experiments.
e In order for life to arise, these molecules would need to be present.
b. Limitations—Need at least 2.
e The experiment did not actually produce life.
* The experiment did not produce all of the molecules necessary for life, only some of them.
* Does not prove life arose this way, only that it might have.
* Only one experiment, needs to be replicated.
* The conditions on Earth may have been different than what was used in this experiment.

Misconception: Most primitive organisms were viruses. Saying first amino acids became viruses is untrue.
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Student Responses for Constructed-Response #24 for Score Points 4, 3, 2, and 1
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25. Which device was necessary for the
Industrial Revolution?
A. microscope
B. telescope
C. steam engine
D. navigational compass

MC#: 25

Key: C

Learning Results: M-3

Implications of Science and Technology

M  Students will understand the historical, social, economic, environmental, and ethical implications of science
and technology. Students will be able to

3 evaluate the ethical use or introduction of new scientific or technological developments.
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26. Sound travels through the air by
A. mutual gravitational attraction between
molecules.

B. repulsion between electrically charged
molecules.

random motion of molecules.
D. regular vibration of molecules.

o

MC#: 26

Key: D

Learning Results: H-3

Energy

H  Students will understand concepts of energy. Students will be able to
3 explain or demonstrate how sound waves travel.

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-56



27. Which will increase as a material is heated
and a change in temperature occurs?
A. the kinetic energy of its molecules
B. the potential energy of its molecules
C. the charge of its molecules
D. the mass of its molecules

MC#: 27

Key: A

Learning Results: |-5
Motion

I Students will understand the motion of objects and how forces can change that motion. Students will be
able to

5 explain the relationship between temperature, heat, and molecular motion.
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28. Objects in space known as quasars are
observed moving away from Earth. Which
statement explains this observation?

A. The universe is very big.

B. The universe is expanding.

C. Earth revolves around the Sun.
D. Earth rotates on its axis.

MC#: 28

Key: B

Learning Results: G-2

The Universe

G  Students will gain knowledge about the universe and how humans have learned about it, and about the
principles upon which it operates. Students will be able to

2 research current explanations for phenomena such as black holes and quasars.
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Amoeba Tree

Microscope slide

40. All living things have certain characteristics in common. Identify four of these characteristics
and describe a way in which the amoeba and the tree differ with respect to each
characteristic.

CR#: 40
Learning Results: A-3
Classifying Life Forms
A Students will understand that there are similarities within the diversity of all living things. Students will be
able to
3 analyze the basic characteristics of living things, including their need for food, water, and gases and the
ability to reproduce.
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score | Description

Student demonstrates thorough understanding of the basic characteristics of living things.
4 Response includes four characteristics of living things and describes a way the amoeba and the
tree differ with respect to each characteristic. Response contains no errors.

Student demonstrates general understanding of the basic characteristics of living things.
Response includes at least three characteristics of living things and describes a way the
amoeba and the tree differ with respect to each characteristic. Response contains minor errors
or omissions.

Student demonstrates limited understanding of the basic characteristics of living things.
Response includes at least two characteristics of living things and partially describes a way the
amoeba and the tree differ with respect to the characteristics. Response contains major errors
or omissions.

Student demonstrates little understanding of the basic characteristics of living things. Response
includes a characteristic of living things and minimally describes a way the amoeba and the tree
differ with respect to the characteristics. OR

Response simply lists three or four characteristics of living things.

Response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.

Blank No response.

Training Notes for Constructed-Response #40

1. composed of cells—amoeba is single cell with no chloroplasts or cell wall, while tree is multicellular [more
specialized cells] with chloroplasts and cell walls

2. grow and develop—amoeba grows only a small amount, while tree grows very large; amoeba cells don’t
differentiate, while tree cells do differentiate

3. reproduce—amoeba asexual (fission), while tree sexual (seeds)
4. need food—amoeba relies on other organisms for getting sugar, while tree makes its own sugar

5. need water—amoeba takes in water through any part of its cell membrane, while tree takes in water
through its roots

6. response to stimuli/movement—amoeba can move across a surface, while tree is relatively stationary

7. ability to repair itself/adapt—an amoeba is somewhat limited since it is a single cell, but tree can still live
if a branch is broken

8. use of gases—the amoeba cannot use carbon dioxide, but the tree uses carbon dioxide to make sugar
9. needs nourishment—amoeba directly ingests food, tree produces its nourishment through photosynthesis

10. excretes waste products—amoeba has direct elimination through cell membrane, tree releases O,
through stomata

11. have a life cycle and die—the amoeba has a short life cycle; the tree has a longer life cycle of many seasons

Special Note to Scorers: A response that simply lists four characteristics is only worth one point, not two points
as we usually do. The reason is that a list could be generated by elementary school students—a list is not at the
level of “analyze” stated in the high school performance level indicator 5.1.63.
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Student Responses for Constructed-Response #40 for Score Points 4, 3, 2, and 1

40.

Ff:u(' chaze e shes  Hhatr o)\l huma
HogS hawe 10 f‘c»d\mor\ e o)\ ling thigs
ore’ymode of cel 3 all (W a/\

MQ ‘\'bSuru\u?_ o\ 13 ,\8
D ce , and AP lto\r\g *P\ hauaa
ﬁ\C-'\‘\e/l/\a‘(\ é(\\)ﬁwﬁ} A‘(\ Q(‘ﬂ = M OQ
cpﬁ\\a DAL CQ,\\ VO\MLQ am < Made u:p DP
mac\ w\s “Trets obtan Hauren
&BSQMIS and anoekas 3@_
U%OQ\S/V\S A
vq;p\'o w@s ua\lé\ \'\ ?ollan am:L
QMo ”59 S€X\U

ag, 4o Produle =x3den and @\éﬁg d\ le en amoebé
&5 S 4D dxlle Care % oPas Topulah

mucbeCo.?: C chamsm

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-61



40. o

Al [ty “w‘h;r hawe  cells, ¢ kind of H-f,p,_.,,nh&n,a/!r-’w’
o rpmdeiing, 6ot chie Hur onn kit of kbt Th
frtt  gad  apuoshe QIEEr. Sy cotme Leayr and ave Gl
alle 2 ofle. by Tl trer v amdele fort lave
eells, ¢L, Gimoers ¢ G cell chole o Free /¢ PR S
cetliam, TLe L’-({J‘ é-aFL L&u L A1 ﬂp c:ét‘c-’-»" ENneryy,
anrd ut nf,,;,,».han fr AL Crsryy. 1Ll s rtpndws
L‘? $eads , gt e amoeh e prodiess 4%5«”«,.. Alre <L,
brtr  Cod  aiotbs hiwe DG hibAk Oie .-,"&‘:-‘f“m
g-vuaud w hile AL o Hews ey o or arpuad esmke,

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-62



40.

Ty and @ 5 Wt pruthin cs pimen,
deh n_l,”),/\é, W5+‘ t/]CO mﬂi reWaie O wWiv b

6. wgebns infeke Ch ond exhabe (o Bth nad. blloLO’a
Sy M-W nerver e {)9@014 Pl« 15 and

amaﬁbﬁ Melzéun)g’vff&? h&’p feed %z Jan & - beageed
qn ’smﬂ‘wd‘—f"\uf Bt peed '(°°d o
kdﬂ&é’/ V4e s funlghd‘ 1a= MﬁkC$40-r/'
W h,%t Tre Gwiloc. pha huv’?VLg ftor ) wa d. US
toent Fraall bhodh hane /fﬁ-fpan)’ 11¢¢s will

Mh,‘u b 4l ba, | jahdnim , cod down or ynowtofnidrents,
Rrave dhe amotba @J; scxda// o & fro [/‘J'//cfz"gaﬂdﬂ
Wher 1§3 ﬁa”ﬂd"&ﬁ,‘f / 1 bondfy on or s hrs

ﬁ.’ﬁ]

40. e
Twe e and amoefbs are macde of cells,
T\MV) breatie  eat  and reprodvee | Trees
’d'() e och -Hmv\Cl dibleg<nd ‘Hr\ad h., R 4vret

bycaths _\a.., -“\Kn\rj v Cabon d;ohdf ﬂ“df’-)-\-\ ~ aut
63;:»1?.“ Awoeha s  have cellvla, respevation, Tres
2o oy photosyntue s, Aveobas repvoduy
oy sPh M -9 and  trees  Prodvce sesds YO
v Cpreduce.

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11
B-63




40. e

M‘hrw. cndl ¥re, ameeno, etin Gre oda up of

b ondh aee. \\v‘ub%:a;,,% boP use. Soene. e of
phdb&un%w:r, o W\ e gpirodian T Snve. fnamoeba
Mo PO Glund. DY & el cannet caAd e amaeba maj'lako

o ALW e whie e gy gyetly wch s e
Sundar A Shuge. P

40.

e amoeloa. 1o Made up g @ Nuctas and
oHur cell powrts, and So b He +re, buct:
He e oy made M'Pcigaem wh' L
He arvubo e Sngl de & 4vee ond
omoeloa. \we Gorn  loolantd nunshiment, buse
e cee uonl Uye \onger ceCanae e
Cown loBe e QR and wbererots. Wwhala
e umngeloe. onliy NOS 0N uﬂ_e. ) g
oMo ate. consvres ks food, bux Tt
Aret Lees phmbmm. Born Nousenser
LSe the Chnemical sactors +o Vive Y Ro
nZed Speci€ic ¢limates to Live, LU T trel
Coa oAdopt 4o e eastler

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-64



40.

e o 1ot 4 o
R T s T

'°Bo|h viwdomand He Hree grow. V'N.a

QN Joc mmﬁ largen and -:Plru.ttrel. Wi il
talder,  The amoeha @n engulf
£ A Ll a thee dabsorbs 1S
f7od. -:%mgh W ots, RLoth an
P babﬂ,ﬁa' ,borfh ﬁu%ﬂe
rd 12
wllé)?i:e 2 T
Ifzfe Oqol( as will e free.

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-65



41. The theory of plate tectonics states that the continents move as part of crustal plates.
Based on this statement, make three predictions of how Earth will look different in
50 million years and give a scientific explanation for each of your predictions.

CR#: 41

Learning Results: J-2

Inquiry and Problem Solving

J  Students will apply inquiry and problem-solving approaches in science and technology. Students will be

able to

2 verify, evaluate, and use results in a purposeful way. This includes analyzing and interpreting data,
making predictions based on observed patterns, testing solutions against the original problem conditions,
and formulating additional questions.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score | Description

Response demonstrates a thorough ability to make predictions about how Earth will change.
Response includes three plausible predictions with a detailed scientific explanation for each.

Response demonstrates a general ability to make predictions about how Earth will change.
3 Response includes two or three plausible predictions with scientific explanations. Response
lacks some detail or contains minor errors.

Response demonstrates a limited ability to make predictions about how Earth will change.
2 Response includes plausible predictions with partial scientific explanations or simply lists three
plausible predictions. Response contains errors or fails to address some aspects.

Response demonstrates little ability to make predictions about how Earth will change.
Response is minimal, but includes a plausible prediction.

Response is incorrect or contains some correct work that is irrelevant to the skill or concept
being measured.

Blank No response.
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Training Notes for Constructed-Response #41

Possible Predictions:
Continents will be different shapes, sizes, and in different locations.
Atlantic Ocean will be larger.
A new sea floor will be created.
Himalayas and Alps mountain ranges will be higher.
Africa will split along the Great Rift Valley and form a new sea.
Africa will move into Europe (reducing the Mediterranean Sea).
California will detach and move northward.

Note: More general predictions may also be acceptable.

Possible Explanations:

Explanations will likely be in terms of the plates that the continents ride on. The explanations
should be scientific and plausible, although they do not need to match what a scientist would
claim.

Explanation may include references to asthenosphere, convection cycle, sliding, and diverging/
converging boundaries.

Note: Different predictions may have the same explanation.
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Student Responses for Constructed-Response #41 for Score Points 4, 3, 2, and 1

mainland o Nowth dwerceo. (i avdecd 4 LY Colpornio
@&Mﬁw) Fhad s la Lo clece o e
e R
' b
conbivans, b)mﬁm&m:‘;uJ.wij
oot Auner Aue on wohich are i ,
oty MMP?Z« 2t mmwumvd MMM
ke <ovutd Looh o uat doal clggaent (for 2pomple, otk
MWWM@MW N Awmerea ata
meoa' Getial Arnecco arsl Lotk o dpponntylobis).

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-68



41,
T Wm,cfp\m‘i XettgaeS stures tha t- Yie o

NPT vl as vy F caustel plaiu. in GO mllign
ars ;e Barfn il \sol vew diflereut ; heve ore Som

The Paditic Ocerrr will ve signé cantly Smaller. T4

Contyunt” of Novth pamenca (tm fefonic fla.ffS_)oH "\ij
Mo TPt Qcean a mihiSeule amomt daetryear; <3

and grmaller,
The At Oen Wil B voen Wiggee Tlon it-Sang,
P2 A0t mid Ateahznidgl tak S Cnhumnsiyg crcatng) ek
pUMSs Underwaier”, Aéncu g beie) pushed tashuard and
N Arencey weshward: Thus, arerting (T widepw.
Thivdy, mpat o Wﬂl@wﬁt SPQT,S, UVLMMHW

now, ot bawe beenn crtated. ON°Y Thousends oF
Years, suwehr &lnds and Vol canit. areas are create]

dut 0 ot morement aundl “hot Spots!

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-69



| Qecodaelecath el Groun Yoed—tortl cod <.M.\e

ka2 Nl e unersrc LS He pldel aw which
W.. JeEtTs0e. M ASS rection, %QV\_L&)‘(U\ &"ﬂy
Uil sy e Mteedre O lem_tall Le quje(‘wc{
e Peclic o6t eee_ %%Kﬂwa(teﬁ A—L;Q) Gpua (arael 5
w(l( eSS %WW&L:% e‘l'(-(@‘tvt\" (A.H.t:(
westef o teeomes were il 1o todey wnd
als® new wotbdeat hedns § Lhen o metSer ol
et civangl 4 ellar thoy s tand LWhere.
meei—) Justes H—:wu‘_l@;c"?s :j:éueufeg\wk;\my
rudecreshel o« o Gsia..

G)Ww‘t\\bn. M/ Mot islant chaing = e Jhe e
plates siip wndeenaath @achdter, Magma, isfored
wp by e action ef veleanses,

® &\&Vnia Wil be anisland =P Giecnio is en
o SMRrent dectonic plade ¥han o Pest oftthe
U.S.o These two plades are diverging along Hhe
San Andreas Fauld,

OThe Himilarsag will conting Yo geb- taller Hhe plaes
W\tﬁ‘d\ om PO ASIQ,"!’\\QN}S&MQ EQS},‘;\\V\AEV\MO\ axre,
oM canvenging, bvikiing The Himlaas, Thighrend, wi)
Q(bbab\f\/oﬁmu,%fc? Fhe cengqiw& land massos
)\\\%\\QX‘ i alhtude, as The hove o Whesecke Yo g0,

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-70




41.

Becavse ccientists believed dad oy Em/‘ﬂ,\e
totaved one latge conttvent mllw b
W and '/Qf sep n.rn—‘-:a( How & e
4«%@—: will cm—{—-\u-e —,‘-a vwv't ’EWA-WLZY
ms'huw{ of e Adlartic. w e GM‘Le,p
Prsia and  Noatl Powsoriea \A\u +on Hae
ol sde ot thy EM‘“W foe wa L [Mﬂ'c
.M-L-%MJF A \"H "HA‘TB Ceemn
Plorc v\ Lu./?g lM.OL ol V“* ldw-L\"
H\H L_Daw».e, Ve A&«LP T+ W\ JW
b cacth u.akpg -(-ue I‘HFM cr\,:.ﬂ"l'
Ahe {A"‘ contireand W b vea M ‘\'N(
Frtm a\?“ nuS  continerrts o T

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-71



The earth 1 made np u( Abont 12 Javge feihtone ©

RS, oo whith e canhiend ave located. A He
pfﬁh’f ot And SL\{H, ﬂ\z (ovihaenT? sq Hlawn il
(hangt 4> gl

Ore” predichow | have A He sypniane f ears |
D milion years i the lluo.

Whore s K( Hhede ah‘ Yub *W)!'hu, Galh &5 m
omn (b Manic aud B ifecy ikl Foe Sam
Adeans faalt, the western hall o faldfvania ol
. Ibmw muth Oy p.wfi, wth e Mg {’mﬂQ

Inde. Goenhits alio cay that Miwnt Eyguest ogly%
gp\(qel"m ta S2 mlliee \'ear! ‘H,,af Mohy\b,'h V‘“" be
sxhomely lavge (i€ 4 dogsud (rumble wnder 53 2w vtight),

A wind predicho~ | have 13 that by 50 midlvn e

‘GW"\ nov) jt\t H"'h‘ lﬂ;"‘[’m\m all met In fwh o w
'Hmfl‘nu - e fmd? el pbwae ‘i::xfw Hl'; bt .'nﬁ
. ige gvepe A 1w Ny land (¢
oW wahrnolmp b d(b\ﬂ*f:ﬁp fulh. o

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-72



41. a

I vink  Yur w0 jusy wesp sRlLitAg
tﬂpar/’ S Fher gry{ Lrtter F1{ ML/ A Cact
ovhy,

ml{ vt 'l hit aned cavse a b g e D
avuvde

77’“«44 o/ ( Stey Fhu Saru na/%'ﬂg &,y
Change

| I%\MMM Corvnons u:ilklo

be oS 4‘\\1
w\\\éh‘ 3& Qaser -egethr

MEA RELEASED ITEMS - MARCH 2003 ASSESSMENT - GRADE 11

B-73



